MENTAL MATH AND
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GRADES K-5
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Classroom Discussions
During a number talk, the teacher writes a problem on the board and
gives the students time to solve the problem mentally. Students stan



Chapter 1: What is a G

. h thEir fists held to their chests and indicate when lhﬁ}‘ are [E!d}"
™ i a solution by quietly raising a thumb. Once students have found
i answer, they are encouraged to continue finding efficient strategies
an

while others are thinking. They indicate that they have found other
roaches by raising another finger for each solution. This quiet form
aIf’f;ikﬂﬂwleiigement allows time for students to think, while the pro-
0 ss continues to challenge those who already have an answer. When
E:.st of the students have indicated they have a solution and strategy.
E:E teacher calls for answers. All answers—correct and incorrect—are
recorded on the board for students to consider.
Students are now given the opportunity to share their strategies and
justifications with their peers. The benefits of sharing and discussing
computation strategies are highlighted as follows:

[ Benefits of Sharing and Discussing Computation Strategies \
Students have the opportunity to:

1. Clarify their own thinking.

2. Consider and test other strategies to see if they are
mathematically logical.

3. Investigate and apply mathematical relationships.

4. Build a repertoire of efficient strategies.

5. Make decisions about choosing efficient strategies for specific

problems.
\__ J

Do children come up with incorrect answers in number talks? Abso-
lutely. However, students are asked to defend or justify their answers
to prove their thinking to their peers. In number talk classrooms,
students have a sense of shared authority in determining whether an
answer is accurate. The teacher is not the ultimate authority, and stu-

dents are expected to think carefully about the solutions and strategies
presented.

In number talks, wrong answers are used as opportunities to unearth
misconceptions and for students to investigate their thinking and learn
from their mistakes. In a number talk classroom, mistakes play an
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appropriate for the teacher to move into the rz;;z::::;::::;l I;:lejp*
ing the discussion focused on th:e important d wonderings du iph
ing students learn to structure their comments and w ‘ 8 T‘“g
a number talk is essential to ensure that the conversation ﬂu*.:-..rs in a
meaningful and natural manner. As a facilitator, )i'mu must guide the
students to ponder and discuss examples that build upon your pyr.
poses. By posing such questions as “How does Joey’s strategy connect
to the ideas in Renee’s strategy?” you are leading the conversations to
build on meaningful mathematics.

When I began listening to my students’ thinking, I realized I had
much to learn about students’ natural intuitions regarding num-
bers. Instead of only concentrating on a final, correct answer and one
procedure for getting there, I began to broaden
listening to and learning about students’ natural
ing open-ended questions. My initial focus of
get?” shifted to include “How did you get your
an assumption that all of m
lems in the way I had taugh
in finding out their final a
focus broadened to learni
and why. Did they use the

my scope to engage in
thinking through ask-
What answer did you

answer?” I had made
y students solved their computation prob-

t them. While initially I was only interested
ASWers to a problem such as 16 + 17, my
ng about how they arrived at their answers
doubles of 15 + 15 to solve 16 + 17, or did



ine the 10s to make 20 and then add the 13 from the total in
the ONes column? This was information I did not know and could use to
help them look at how numbers are interrelated in different operations.
By changing Ny question from “What answer did you get?” to "How
did you solve this problem?” I was able to understand how they were

making sense of mathematics.

Role of Mental Math

2] computation is a key component of number talks because it
to solve prob-

they comP

The

Ment
encourages students to build on number relationships

Jems instead of relying on memorized procedures. One of the purposes
of a number talk is for the students to focus on number relationships
and use these relationships to develop efficient, flexible strategies with
y. When students approach problems without paper and pencil,
they are encouraged to rely on what they know and understand about
the numbers and how they are interrelated. Mental computation causes
them to be efficient with the numbers to avoid holding numerous quan-
tities in their heads.

An example that illustrates this idea is a common strategy for solv-
ing the problem 12 X 49. If students think about multiplying by a2 mul-
they often change the 49 to 50 and multiply 12 X 50 for a
600. Since they multiplied by one extra group of 12, they

for a final answer of 588. This strategy not only exhibits
is an efficient strategy that produces

qccurac

tiple of 10,
product of
subtract 12
flexibility with the numbers, but

an accurate answer.
Another rationale for mental computation is to help strengthen

students’ understanding of place value. By looking at numbers as
ad of discrete columns of digits, students have

lace value. During initial number talks,
horizontal format to encourage the

student’s thinking in this realm. As students become accustomed to
reasoning about the magnitude of numbers and utilizing place value

in their strategies, the teacher may present problems both horizon-

tally and vertically.

A problem such as 199 + 199 helps illustrate this reasoning. By writ-
ing this problem horizontally, you encourage a student to think about
and utilize the value of the entire number. A student with a strong sense
of number and place value should be able to consider that 199 is close

whole quantities inste
to use their knowledge of p
problems are often written in a
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/—I;ive Number Talks Goals for Grades 3-5

1. Number sense
2. Place value

3. Fluency

4. Properties

5. Connecting mathematical ideas

e _



Part/Whole Box
visual model that helps studens
mﬂ;ider “h

The Part/Whole Box is
relationship between the parts and the whole. It is espec;
n addition and subtraction: seful,

making connections betwee

ps students visualize that the partsare kp,

In addition, this model hel
to be found:

and the whole is the quantity
26 + 14

Whole

Part Part

the Part/Whole Box helps identity that the whole

With subtraction,
known and that the problem requires finding

and one of the parts arc
the unknown part:

Part



119 + 126
(100 + 10 + 9) + (100 + 20 + ¢)

Wacher: Explan what you mean 100 + 100 = 200

hlmﬂ{ﬂ'ﬂn'hundrrdl'@ﬂ'"“"gz{!z 10+ 20 =30
of the ones together. | '
mm'-thﬂ.muhﬁ L G 1S

two hundred plus thirty plus fifteen. | .
W+ 15=4
Nocher: How did you add those numbers? |
e 200 + 45 = 245

Meg: Thurty plus fificen gave me forty-five, and
two hundred plus forty-five made two hundred

km‘y'&w*
1
ol Al .
T e

Jim: | added up the numbers in a different way.

|

?

f T

| Teocher: How did you add?

| Ji: | kept the one hundred nineteen together 119 + 126

| and added parts of the one hundred twenty-six.1 | 119 + (100 + 20 + 1 + 5)

g L e 7 l
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e Y twen
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el ninetEENext [ added six to the two hundred
ine-

pirty ™
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| How did you add the six onto the two
ﬁmw—ni“ﬂ?
U

ow if | added one from the six to two
gim: 1 knthir'r}"nine‘l would get two hundred
huﬂd‘:ﬁ In eeded to do was add on five more.
forty-

E ;mdem’s Strategy: Compensation
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The Strategy as Recorded by the Teacher

iy

e it into an easier problem.

Im‘__,,.,.n.---""
ToY|°“ [ mad
reacher: How did you make this an easier

Pfﬂblﬂm?
faylor: I took one from the one hundred twenty- 119+ 126
sixand gave it to the one hundred nineteen to 119 + 126

' change it to one hundred twenty. g _q

245

Teacher: Why did you choose to do this? 120 + 125

Toylor: Because one hundred twenty is easier
toadd than one hundred nineteen. I changed

the problem to one hundred twenty plus one
hundred twenty-five, and that made the answer
two hundred forty-five.

S
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Classroom Example: Discussing Efficiency with Addition Strategies

Teacher: I noticed there were a lot of signals for Strategy 3, Taylor’s
strategy. Could someone share why you thought this was the most
efficient strategy?

Amy: He did it in two steps. That makes it quicker.

Micah: I think it was faster, too, but also confusing. I could follow
Meg’s strategy better.

Teacher: So even if a strategy is fast, it may not be an efficient one to
use if we are unsure of why it works?

Teacher: It looks like most of you think this is an efficient way, but

you are not sure how it works. Let’s try a smaller problem to test out
Taylor’s strategy.

et———



